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Safety Precautions 


The metal case of this uistrmment is 
cougectedL bo the giound of the inter- 
nal Caceat For proper operation, the 
ground chip at the output ead ot the 
cable should always he conyected to 
the ground! of the equipment aader 
test. The output cable has a shield 
throughout its entire length which is 
cormected to the instrument ground 
unt! case Tt i always best to handle 
the cable by the insulation. 

An important penot to remesilet is 
that there a always dagger alerent 
int teste electrical equipment which 
operates at hazardous voltages. There- 
fare, the operator should thorouchh 
Farmnilianize himself with the equip- 
ment under test before working on it, 
bearmg in mind that high voltages 
indy APpeade at nes pected points ia 
defective equipment Additional pre- 
cautions which experience im the in- 


listed Below 

I Ahsays qise an ysolation trans- 
former, sich as the RCA WP-25A 
.otap, When working with AC/DC 
equipment having the chassis con- 
nected directly ta owe side of the AC 
power kre (Use the sockets of the 
Isotap amarkedd “ISOLATFD” for this 
pRirpase. 1 


2 Jt ws good practice to remove 


nower before cquyectiug test leads to 
high-voltage pomts H this w naprac- 
teal, be especially carcful to avon 
aceidentab coubiet with equipment 
racks awd ather objects whiclt can 
provide ao ground. Working with oue 
hand in your pocket and standing on 
a properly insulated Hoor lessens the 
danger of shock, 

3. Filter capaciters gas stare 2 
charge large enough to be hazardous 
Therefore, discharge Alter capacitors 
before attaching test Jeachs 

4. Borerober that beads wath lrokew 
insulstion provide the additonal haz- 
ail of higl voltages appearing at ev- 
posed potwts sloog the leads. Check 
test leads fur fraved at broken insu- 
lation before working with them. 

3) To lessen the danger of aect 
dental shock, disconnect test leads 
mmicdiately after test is conrpleted 

G Bemember that the risk af severe 
shock os auly auc of the possible haz- 
ards Exen a aiuor sliock cur place 
the operator in hazard of more serious 
sks such as a bad fall or contact 
with a ,oucee of higher voltage 

7 The expenenced operator con- 
tinuously guards against injury and 
does not work on hazarcious circuits 
umless anorher person is 
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assist in case of accident 


lrems Supplied with WR-50B 


1 Warranty Registration Card 
2 Service Order Forms 
1 Instruction Booklet 
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Description 


The RCA WR-50B RIF Signal Gen- 
erator is an all-purpose instrument, 
designed prnnarily for aligning and 
servicing radio aud televisinn receiv- 
ers. The generator produces tunable 
RF output from 85 ke to 40 Me, 400 
cps audio output, and sweep output at 
455 ke and 107 Me A erystal-con- 
trolled oscillator is also provided for 


use with an external crystal. 
The variable oscillator covers the 


functamental frequeucies from 85 ke 
to 40 Mc in six ranges. For hugher 
frequencies, tle second or third har- 
moule of the high range can be used. 
A yvermier tuning control permits pre- 
cise setting of the output frequency, 
The cf output can be modulated with 
the imternal 400 eps oscillator, or with 
an external audio signal. The moduta- 
tion level i adjustable. 

A two-pusition attenuator switch, 
together with a yvanable attenuator 
control provide complete adjustment 
of the rf output level. 

Sweep output is provided at 455 
ke and 107 Me for sweep alignment 


af beth am and fm if earcuits. This 
sweep output mnakes it possihle to 
obtain a continuous oscilloscope dis- 
play of if bandpass characteristics. A 
return-trace blanking cireut is in- 
eluded to previde a zero-reference 
line. 

Clie verystalGscitetur wireit Mtoe 
WR-50B enables the mstrumient to be 
nad as a erystal calibrater A con- 
yenlent crystal socket is provitted on 
the panel This crystal oswillator cay 
be used as a frequency calibraton 
reference for the variable oscillator, 
or can be used dircetly an a crystal- 
controlled signal source. 

The generator includes a shielded 
rf outtnit cable cw minnuize radiation 
and hum pick-up A pheus-type panel 
jack ys provided for af mput/ output. 

Phe WR-50R ha, brushed abimi- 
num panel with permanently etched 
two-color cHal «ecale and markings 
The instrument is readil, portable, 
weighing past Aye pounds, and ineas- 
uring only 4% inches * 5% iuches % 
7% inches. 


Accessories Avallable Separately 


Crystals (Order from your Jocal RCA Parts and Accessories Distributor } 


Frequency Stack Number 
100 kHz... sfed Siteepise tes Icio 
455 kHz... ...00, Aen AR chiar ll ona shed Vicidl 
VMN eo soe a8 cee wie .110102 
45 MHz... ... ad : . 214796 
VO) MBz: ese tee ee ees eee Me ee vee. 110103 
WOT MA oe ocak ence es ota Re 110104 


Specifications 


(Performance figures will) lire vollage al 120 volts, 60 Hr) 


Sweep Output: 
455 ke, center-frequency 
10.7 Me, center-frequency 
Sweep width apprommately 10% of 
center frequency 


Variable Oscillator 
Six Raages (fundamental frequen- 
ues} 
85 ke to 200 ke 
.. 200 ke to 55D ke 
550 ke ta 1600 ke 
..L5 Mc to 4.5 Me 
4.5 Mc to 14 Me 
12 Mc ta 40 Mc 


RF Output (all ranges )* 


0.05 volt ns (minimum) 


Tnal Calibration Accuracy ..... +24 


AMOOw> 


futernal Modulatng Frequency 
approx, 40) cps 


Percent Modulation 
adjustable up to 30% 


at least 8 volts mus 
across 15K foad 


Audio Output... 


BM vbarmn eurdaa] ata 
External Modulabon 


Maodulatng Frequency.15 ke max. 


*Open-circut valne 

soWith WR-50B tuled lo 1 Vi. 
{With % MOD coulrel at maximum, 
(Vanes with crystal ct and activity. 
§May be reswired Cor 240 V operatic) 


Voltage Reqnired for 
30% Mod. Using 400 cps** 
approx. 10 volts rms 
Impedance at AF [N'OUT 
Connector (400 eps}t 
approx. 1OK 
Crystal Oscillator 
Maximum Qutput..0.02 volts ms 
Internal Med Percentage 
approx. 20%{ 
Frequency Range. 100ke to 15 Me 
i Fundamental! } 
Attenuator 
VFO and Sweep Output 
2-step 10-to-1 attenuator 
switch with, potentiometer 
for fine adjustinent 
Crystal Oscillator Output 
Additional 7-to-1 
attenuator switch 
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Tube Complement... .2 RCA L2AT7 


Power Supply § 


Voltage Ratng.... 105-130 volts 


50/60 eps 
Power Consumption... ..15 watts 
Dimensions 
Height... 2ydngeeaes ..T% an 
Width ..... 0.2.05. ..5% in 
Depth 4% in. 
Weight ....... -5 Ibs. 


Functions of Controls 
a) TUNING DIAL — Tunes through all sm ranges {A through F) of the 


variable rf oscillator 


% RANGE SWITCH — Selects 455 ke or 10.7 Me sweep, and VFO ranges 


A through F, 


Aa 
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e LO position 


RF ATTEN — Provides fine rf attenuation adjustment. 


XTAL OSC HI LO — Provides additional attenuation of crystal output, 
RF QUT — RF output cable 


XTAL — Crystal socket. Accepts crystals with HC-6U type base. Inserting 
crystal activates crystal oscillator 


* MOD IN OUT — External modulating signal can be applied through this 


jack when 4(OD switch is set to “EXT” 
Provides 400 cps autput when [OD switch is set to “INT”. 


PWR OFF, MOD— Apples power when turned clockwise from “PWR 
OFF” position. Varies modulation level Vanes level af 400 eps output. 


VEO ON OFF — Tums vanable fre quency oscillator on or off. 


SWEEP INT MOD EXT MOD — Tlree positon switch. 

SWEEP —- Provides swee p output with retrace blanking when range switch 
is set to one of the sweep positions. 

EXT MOD -- Penmits external modulation of VFO or erystal oscillator Re- 
moves Dlanking when used with sweep function. 

INT \iOD — Modulates VIO or crystal gseillator with 400 eps signal, 
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Operation 


Plug the power cord plug into a 
124 volt, G0 eps AC outlet. Turn % 
MOD: PWR OFF control clockwise 
to turn the instrument on. 


VATTABLE FREQUENCY 
OSCILLATOR (VFO) OUTIUT 

1. Set the range switch to the 
range (hat meludes the desired fre- 
quency, as follows 


Range Frequency 

45 ke to- 200 ke 
200 ke to 550 ke 
550 ke to 1600 ke 
1660 ke to 4.5 Me 
45 Mc to 14 Me 


14 Mc to 40 Me 


Note Frequenqes higher than 40 
Me can he obtained by using second 
or third harmonics of the fundamental 
F band frequencies. For example, the 
second harmonic of the F band pro- 
duces frequencies from 28 Me to 80 
Me; the thurd larmome produces fre- 
quencies from 42 Mc to 120 Me; ete. 


9. Turn the dtal indicator te the 
desured frequency on the dial scale. 
Set the VFO ewitch to “ON”. 


3. If internal 400 eps modulation 
is demred, set the MOD switch to 
"INT MOD" If external modulaton 
is to be apphed, or if no modulation 
is desired, set switch to “EXT MOD", 


4. Adjust output level with the RF/ 
H1;LO SWITCH and RF ATTEN 
euntral 
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SWEEP OUTPUT 


1. Set the range ewitch te “ARR 
a peat ri et hed Orralbwik Lit “Eu 


Ke” or "10.7 MC” and the VFO 
switch to ON. Set the MOD switch 


to “SWEEP” for sweep output with 
retrace hlanking 


2, Set MOD switch to “EXT MOD” 
to remove blanking fer adjusting os- 
cillescope phase. 


3. Adjust autput level with the RF 
HI,LO switch and the RF ATTEN 
control, 


4, A warker can be jmserted in the 
sweep trace by imserting a crystal of 
the marker frequeucy in the crystal 
socket Adjust marker size with the 
ATA, OSC switch. 


Refer to page 35 for further infer- 
mation regareling the use of sweep 
auiput 


CRYSTAL OSCILLATOR OUTPUT 


lL. lnsert a crystal with a frequency 
between 100 ke and 15 “fe in the 
erystal socket Use a crystal with HC. 
6U tpe base (pin diameter, .05”, 
pin space, 486°}. Specify for use in 
perallel resonant circuit, with 32 pf 
loading Crystals for several freqaen- 
cies are available from RCA. See 
Page 3. 


Note. Crystals with other types of 
lasing can be used by connecting 
short leads from crystal pins to the 
socket. 
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2 If the VFO a not te be used 
with the crystal oscillator, set the 
VCO switch to “OFF” Sel the MOD 
suctch to “INT” for medulation with 
the 400 cps internal ascllatar, and to 
“EXT” tor ne moculation or if exter- 
nal madulation as te be applied 

3 Adjust modulation level with 
% MOD control Adjust output level 


with BR switch, XEAL OSC switch, 
and RE ATTEN control 


400 CPS OULPOT 


1 Set MOD switch to “INT AOD” 
400 ¢p,s output will hie available at 
MOD IN OUT jack 4 
cable with standard phouo phig can 
be ysed Chitput level is) adjustable 
with the # SOD control 


etnixial audio 


Crystal Oscillator 


The crystal-controlled oseiWator of 
the WR-50H 1s operated simply by in- 
setting a crystal af the desired fre- 
queucy into the socket on the front 
panel of the instrument Set the VFO 
ON OFF switch to the “OFF” posi- 
han te remove the yarahle trecuen v 
os¢illator signal 

This crystal asallater carcit fea- 
tures the alahly ta operate over a 


geo the ea 
. WI a Tie 


wiue Tange of froquc 
productian of hanuonics, For this 
reason the WH-50 can he conyen- 
lent}y used for ealabravion purposes. 

For gitreme accuraey, crystals 
oscillate oat a fandamental 


which 


mode, and are designed for operat in 


circuit used in le 
circuit used in le 


in the type af 
WR-30B should be used. In this cur- 
cuit, overtone crystals wall oscillate 
at their fundamental mode — approx- 
imately one-third of their designated 
frequeney 

The WK-50B may be utilized effec- 
taely as a crystal-calibrated signal 
generator hy using the crystal oscilla- 
tot clreintry of the instrament ta cali 
hrate the yariabk: oscillator. 

There are several methods of using 
the crystal oscillator in this manner 


Two of these methods are desenled 
below lu these examples a 1000 Ke 
7 a 


crystal as used, however any “funda- 
menta|-cur” erystal in rhe range from 
100 Ke to 15 Me can be used in a 
sirdilar wianner 

Example |. Connect the RF OUT 
cable of the WHR-30B to a diode cir- 
evit as shown iy Fugute 1 Connect 
the diode cireuit to an audio amplifier 
and speaker. Uhe amplifier circuit of 
a tadio receiver haying two stages of 
andio amplification can be ysed fur 
this purpose. If a receiver w usec, 
connect the diode circuit to the vol- 
ume vontrol, usiug sluelded wure. 

Ser the HF ATTEN control fully 
ackwise, the RF HI,;LO switch to 
“HI", the MOD switch to “EXT”, 
and the VFO ON/OFF switcli to 
“ON”. Lusert a 1000 Ke crystal into 
the socket on the front panel of the 
WR-50B fume the Range switch to 
“Cand tune the dial indicator he- 
tween 950 Ki and 1050 Ke 


arog: A zor. 
Pwveerm Wal ah. 
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beat will be heard in this areca 


NOTE A zero-beat can be identi- 
hed as follows: As the dial approaches 
the zero-beat paint, the sound starts 
from a hugh pitch, then reduces in 
frequency until it reaches “zero” and 
little ar no sound ean be heard. As 
zZero-beat paint, the sound again raises 
to pitch to beyond audibility. 


The zero-beat oceurs when the fre- 
quency of the variable oscillator 1s 
the same as the tundamental crystal 
frequency Thus, this zero-beat point 
indicates the WR-50B vanable oscil- 
jator is set ar exactly 1000 Ke. 

Siice the Pierce-type crystal] osci!- 
lator used in rhe WR-50B as nch in 
harmontes 4s mentioned above, the 
variable oscillator can he calibrated 
in a Sluujar mayner using the har- 
momes of the fundamental crystal 
frequeney, such as 100 Ke, 125 Ke, 
250 Kc, 333 Ke, 300 Ke, and 2 Me, 
da Me, 4 Me, ete 

Example 2: The cahbratuge method 
deseribed below 15 similar to that of 
example 1, except that an oscilloscope 
rather than an ampluher 15 used as the 
ziro-beat indicator, The eyaupitent is 
conyected as shown in Figure 2 

Set the internal sweep of the osel- 
loscope to oue of the Ingh honzontal 
sweep ranges, with the mteral sync 
“of” As the variahle ascillator of the 
WR-50B is tuned in close to the 
erystal frequency, a “band-type” trace 
will be yoted. At aetual zere-beat, 
the band change, to a straight Lue. 
As the vanable oscdlator is turned 
past zero-beat, the hand agam ap- 
pears until the heat frequency be- 
comes hngh enough to be out of the 
seope and detector response range. 
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Figure 2. Using os¢liascape fo crystal collbrate the WR-50B 


Applications 


General 


Before the WR-50B is used for inak- 
ing adjustments or tlouble shooting in 
either radio or television receivers, it 
is important that the functions of the 
eontrals and connectors be uiderstuad. 
Their purposes and features are de- 
soribed ow page 4 

The eee en Information giver 
in the fullowing paragraphs 15  jn- 


+3 


tendud to aid the teeluneian in yso- 
lating a defevtue sectioy oe stage in 
the television ree ceiver Applymg this 
information, hawever, does not pre- 
clude the usual preluminars 
cheeks which the techuician should 
make first on an apparently defective 
set The application information toes 
not wielude alignment adjustments iu 
the tune, or picture-if amplifier Align- 


seTyice 


ment of these sections requires use of 
precision aliguinent equipment, such 
as an ROA WR-69A TV Sweep Gen- 
erator, WR-994 9 Crystal-Cal:brated 
Marker Generator, and an oscilloscope, 
sneh as the RCA WO-33A4 ar WO-91A 


In iheching a defective receiver, 
wake a visual inspection first Look 
for unlighted or loose tubes, cold 
solder joints, aud mechanical defects 


If pct ae casle'r trenatal: ly en- 
countered on «television receiver, the 
ion-trap magnet, brightness control, 
focusing magnet, and drive contrat 
should frst he checked ta see whether 


van he ohtained, A normal raster indi- 
cates that the kinescope, high-voltage 
section, vertical deflecnon circmrs anc] 
hanzontal-deflection section are oper- 
ang properly, If no raster or a poor 
raster 1s altained, these sections should 
be checked and corrected Wleu a 
norma] raster 15 obtained, apply pic- 
pure signal and set the comtitrast con- 
trol to the maximum contrast position. 
[If no picture is present or 15 weak, the 
trouble is prohably an the rf, uf or 


vide sections 


Generation of Horizontal Bays 

When the internal aude oscillator 
18 weed to amplitude modulate the rf 
output signal, the WR-50B is ex- 
tremely useful in checkang puture-it 
and video amphifiers Because the fre- 
queney of the audio signal is approxi- 
mately 400 cps, sx horizontal bars 
will be produced when the vertical 
ascillator ui the receiver is operating 


at approximately its numal rate of 
60 cps 


Saute uf amplifiers operate at fre- 
quencies which are ahoye the funda 
mental tung range of the WR-50B 
Tu these cases, it will he necessary to 
tine the WR-50B to a frequency 


which wil] give a hariuonme at the de- 
ared frequency. For signal traciug if 
amplifiers, lariugine output from the 
WR-50B 1s more than adequate for 
prodacing useable lars ou the kine- 
scope screen. 


It will be noticed that when the 
WR-50B is used to produce horizontal 
hars, the shading ot the bars may be 
varied from light to dark by adjust- 
ment of the “* MOD/AF and the RF 
ATTEN <coutrol These vvutrols may 
be wed to advantage iu checking for 
stage gain and im isolating a defective 
stage qi an amplifier section For ex- 
ample, ay the % MOD /AF enntrol is 
varied, the degree of modulation of 
the rf autpur signal is chan ed. In 
servicing werk, certauw modulation 
percentages have been accepted For 
example, a modulation percentage of 
30% is vustamarly used in general 
jaboratory work on radio receivers and 
transmitters, and up to 50% 13 usually 
satisfactory for vadio and television 
servicing “applications A high per- 
centage 15 desirable for television to 
provide maximum bar intensity with- 
out causing averload of the picture-if 


amplificr. 


Method, of Checking Output 


Tf it ws desired to check the modu- 
lation percentage of the rf ontput 
smnal from the WR-50B directly, at 
may he checked by abserving the out- 
put wavexLape ou an oscilloscope, pro- 
viding the rf frequency 1 within the 
frequency sange of the ascillascape 
As the % MOD control is varied, 
the degree of modulation on the wave- 
farm will be seen ro change. The 
oscilloscope and direct probe may 
also be used to measure dhe peak-to- 
peak value of the audio voltage at the 
AF [N/QUT connector. The peak-to- 
peak value af the audio output voltage 


‘10. 


may also be read directly on ejther 
the WV-T7E VolrOhmyst or the WV- 
98C Seuier VoltOhmyst, which have 
separate peak-to-peak scales, 

In most applications in signa] trac- 
ing, the RF HI-LO switch is set te 
the “HI™ position, and adequate 
attenuabon can be obtained with the 
RF ATTEN contro]. When a low-gain 
stage or amplifier section is tested 
however, the switch should be set to 
the “LO” position, 

NOTE: It is important toe remember 
that troubles in the age circuit of 
television or radio receivers may cause 
the rf or if amnlifiers to appear weak, 
dead, or mtermittent. In case of doubt, 
it is advisable to eliminate temporarily 
the age action by usmg fxecl hias 
voltage as shown mm Figure 12. 


Applications in Television 


Before connecting the WR-50B aut- 
put call: to auv rest pont, make sure 


MIXER 


RF PICTURE -IF 


SECTION SECTION 


the operating voltage of the test cir- 
cut does not exceed the mammum 
safe operating voltage as follows: 

AF IN/OUT cable—400 de volts max. 
RF OUT cable—-500 de volts max. 

Figure 3, Locating a dead video, 
if, or rf section. 

I. Gheck the video sectun by ap- 
plying a few volts of audio sigual to 
the input of the video section, shown 
as point “I in Figure 3, If the audio 
signal produces horizouta! Lars on the 
raster, the video amplifier 13 funcnon- 
ing. The vertical-held control on the 
receiver should be adjusted ta keep 
the hare statiunary, He the 
visible, each stage yn the video amph- 
fier should be checked as shown in 


Figure 4 


hare are nor 


2. If the video amplifier is funec- 
tioning, the picture-if section should 
be checked. Tine the WH-50B to 
appreximately the ceutrr of the pic- 
turf pass band If the picture if is 


¥IDEO 
SECTION 


Figure 3. Setup for locoting o deed video, if, ay rf section 
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Ingher than 40 Me, tune the WR-50B 
to one half the required frequency; 
the sccond harmouic will provide the 
necessary signal, Feed a modulated 
if signal to the input of the picture-if 
amplifier, shown as pamt “2°. TE the 
amplifier is functioning, the input sig- 
ual should produce horizontal bars on 
the raster Lf the liars are uot visible, 
check the age woltage aq described in 
the manufacturer's service notes If 
any tuhes a the sf amplifier are 
shorted, or af the age us ws shorted, 
waveshape chpping may oceur in the 
if pa IE the age circuit appears 
to he fipohorning normally, each stage 
iu the picture-if amplifier should be 
checked ay desembed in Figure 5 

3 [f both the video and picture-f 
sections are functummg, the dificult: 
probably hes in the rf secnon, which 
should be cliecked as shown in Fig- 
are 6. 

Figure 4, Locating a dead stage in 
the video amplifier. 

1. Check the input circuit to the 
kinescope by applying the full audio 
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(PEAKING COILS OMITTED FOR SIMPUC! TY} 


output of the WR-50K as shown at 
point "l’ m Figure 4 The aucho sig- 
nal should produce horizontal hars on 
the raster. With normal raster bright- 
ness, the har, produced by the audio 
signal in this step should be grey in 
tone, not black 

When the audio signal is apple 
to any portion of the video amplifier 
that comes after the sync take-off 
point, it will not be passible to syne 
the hars (keep them from milling) The 
location of the syuc take-off peint 
inay differ in different receivers. In 
some receivers it may come alter the 
sceond detector, im others rt may fol- 
low the first video stage, Other re- 
ceivers may haye the take-off point 
located after the secand video stage. 

2, Check the coupling capacitor, 
show as CS yt Figure 4, by shifting 
the output cable from the WR-50B 
from point “{" to point “2". The hori- 
zontal bars may become weaker or 
lighter in shading. If the shadowing 
hecomes extremely light or if the bars 
disappear, C3 may be defective. 
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Figure 4. Setup for locating o dead stege in the video ompiifier 
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3, Check the video output stage hy 
apply mg the full audio output from 
the WR-50B ro the gnd circuit, shown 
as point “3° in Figure 4 The bars 
should become noticeably darker, in- 
dicatng that the stage as functioning 
and providing amplification TE neces- 
sary, teduce the audio output from 
the WR-50B to prevent overloading 
of the amplfier 

4. Chech the coupling capacitor to 
the output stage by shifting the out- 
put cable from point “3” to pt “4”, 
The intenaty of the bars should re- 
main nearly the same. Ef the bar, be- 
come considerably lighter or dis- 
appear, C2 may be defective. 

& With the output cable connected 
to the plate of the first video stage, 


COUPLING 
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MIXER 13T IF 


2ND IF 
\ AMP AMP 


shown as point “d" on Figure 4, reduce 
the audio output until the bars on the 
kmescope become light grey. Shift the 
output cable to the grid of the first 
stage, shown as point “5" “Lhe bars 
should become much darker, indicating 


that the first stage iy functioning and 
providing amplification. 

6 Check coupling ewes CI by 
shifting the gutput evable from pomt 
“S" to point “6. The mtensity af the 
hars shonld remam nearly the same. 
In direct coupled video amplifiers 
which do not use coupling capacitors, 
steps, 2, 4, and 6 should be omitted. 

Figure 5. Locatmg a dead stage 
in the picture-if amplifier. 

Adjust the receiver to obtan a 
normal raster with normal brightness 
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PICTURE-1IF AMPLIFIER 


Figure 5. Setup for lecoriag o dead stage jo the picture-H gwplifier 
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Set the contrast control to the maxi- 
mum-coulrast position. ‘luur the re- 
eeiver to oan unused high-lrequeucy 
channel such ay 12 er 13 or lempo- 
rarily remove the rf-oscitlatoy tube. 


Tuac the WR-50B to approximately 
the center of the picture-if pass hand. 
H the frequeney is higher than 40 Me, 
tune the WR-50B to one half the re- 
quired frequency, the second Larmanic 
of the generator will supply a signal 
at the required frequency 


}. Adjust the gereralor for maxi- 
mum rf output with modulation sp- 
phed Connect the ouput cable to 


the: Grid (virctie eh the tase phe ih 
amplifier, shown as pomt “I” 1 Figure 
5 The 400-vele modulation should 
prodice horzontal bars on the raster. 
Adjust the vertical-hold control ou the 
receiver ta lock the lars stationary on 
the Kinescope screen Presence of the 
bars indieates that the last pw ture-it 
amplifier aud second detertor stages 
av Tame toning 


8B. If the shading of the bars js 
dark, rechuce the rf output Jevel from 
the WT-30B uutl the bars appear 
light grey Move the outpnt cable to 
point “2". The har should become 
darker, indicating that the second if- 
amplifier Stage is functor 

8 The remainwg stages in the pic- 
tuce-1f auphfier should be checked im 
the same way 


4 Hf all the pictireaf stages aw 
functioniug properly, check the muxey 
stage by applying the rf sual to the 
grid ol the stage, shown as point “4” 
In soue recewers, the rf tuned cir- 
cuits act as a partial uf shart across 
the converter grid In such cases, it 
way be necessary to remove the shart 
during the procedure m step 4 hy em- 
loving one of the following methods 

a. In tuners of the turret type, c- 


nove ont of the ruixer cor] strips and 
turn the turret to the blank postton 

b. Using a spare wiser tube, care- 
fully bend out the grid pin for canuct - 
tion to the signal generator In this 
step, and sometimes in step “a” it will 
be necessary to use a resistor af about 
16,060 ohms or larger to ground to 
furnish a dc¢-retupn path for the gnd 
current 


Figure 6, Locating a dead rf-ampli- 

fier or rf-oscillatnr stage, 
lf the previous checks show that thu 
prcture- and video amplifier sections 
are Funetiouing properly: the rf sec- 
ee chevked for 


Hon chao exe 
2,0) BO eee 
trouble 


} Check to determine whether the 
rf oscillator js operating {iy measuring 
the developed negative grid-biay in 
the oscillator circuit Tt is jmportant 
that a vacuur-tybe vollmeter, such as 
an RCA VokOlunyst having an iso- 
lating probe, be used for this measure- 
ment The correct value of the Twas 
vollage should be obtained from the 
service note, for the receiver being 
lesled. The voltage usally ranges from 
—? to —6 volts Tf the measured volt- 
aye is a few tenths af a volt ar less 
uo mac he assumed that the rf oseil- 
lator w uel functioning and the tube. 
componeuts, and supply voltages in 
the oscillator cireut should be checked 
lo determine the source of the troulde 


2. TF the ff oscillator is funetioning 
properly, the rf amplifier sheidd be 
vhur ket as follows: 


Tune the receyver to channel 2 and 
tune the WR-30B .o appruxunately 28 
Me with modulation apphed. The 28- 
Me setting of the WR-50B supplies a 
second hannonte of 56 Mc, which falls 
near the center of channel 2 Apply 
the modulated rf signal to the grid of 
the mixer tube, shown as point “2” in 


“14 


INPUT 
CIRCUITS 


Figere §, Setup for iocasing o deod ri-omplifier or rf-osrilictar stoge 


Figure 6. Adjust the rf output from 
the ueratoy so that de bars are 
plainly visible on the kinesvope screen, 

NOTE: On some tuners, usually 
those which employ a pentode-type 
uuxer, Connection of the output cable 
will not cause serous detuning of the 
high-impedance circuits Tuners which 
employ triode mixers, Lowever, may 
requue that a capacitor of approxt- 
mately 5 wuf or less be connected in 
series with the rf lead of the calle to 
mimamize ciremt loading. If serious 
detuning vecurs wul, either type of 
tuner, however, 1¢ may be necessary 
to eee with various methods of 
signal injection to avoid upsetting cir- 
cuit impedance, 

3, Shift the output cable to the 
plate of the rf ampliher, shown as 


pont “3". The bars may become 
slightly Kghter H the bars become 
very taint or clisappear, the jrouble 
may lie wn the rf tuned circuits be- 
tween the rf-amplifiery plate and the 
Cunverlyer grid 

4 With the output cable connected 
to the plate of the rf amplifier, adjust 
the rf output from the WR-50B antl 
the bars are light grey. Shift the out- 
put cable to the grid of the rf amph- 
er, shown as oot "4". The bars 
should become pies indicating that 
the rf amplifier is functioning 

5 Shift the output cable to the an- 
tenna input terminal of the receiver, 
shown as point “5”. The intensity af 
the Lars should remain ee. 
the same as in step 4 above. If the 
bars become very faint or disappear, 
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Figure 7. Mathed for Iocelizing a deod stage In the sound. if omplifier 


circuits ahead of the rf amphfer 
should be checked for trouble. 
These methods for localizing trouble 
in the tuner have certain limitations. 
For thorough and accarate trouble- 
shaaiing work on tuners, standard 
sweep-aligninent equipment should be 
used. An RCA WR-69A Television 
Sweep Generator, and RCA WR-99A 
Crystal-Calibrated Marker Generator, 
and the ACA WO-334 or WO-SLA 
Oscilloscopes are recommended, 


Figure 7. Localizing a dead stage 
in the sound-if amplifier. 

Hf the picture is normal but sound 
1 out on all channels, the trouble 
will probably be found in the sound 
circuits following the sound-if take-off 


circuit. The lopation of the sound-if 
take-alf circut will differ with dif- 
ferent receivers, it may fallow the 
conyerter stage or onc of the picture- 
if amplifiers. Ht may also come after 
the second detector or one of the 
video amplifiers, 

1 Check the audio section of the 
receiver to determine whether it is 
functioning, as deseribed in Figure 14. 

2 If the andio section is function- 
ing properly, the FM sound detector 
should be checked next In either the 


raho or diseriminstnar tme detectors 
rano or CUcrnmunatgr ree GSteCtass, 


the VoltOhmyst should set up to 
use the zero-center scale and con- 
nected across the output Joad resistor 
of the detector. 
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3. The rf output cable should be 
connected from the WR-50B to the 
grid of the last sound-if stage, shown 
as pomt “I” in Figure 7, and the gen- 
erator tuned to the cemter frequency 
of the sound-if amplifier, 

4. Check the alignment of the 
sound detector by tuning the WR-50B 


haek andl forth through the ind af 


O4CK aN TOT OTOUuN Tit BOUNG=H 
setting. If the detector is aligned and 
functiomny, the meter pomter of the 
VoltOhmyst should swing above and 


below center scale as the WR-50Ti 1s 
tuned. If the last if stage or the de- 
tector 1s defective, however, perform- 
ance may be impaired 

5. Set up the VoltOhmyst ta meas- 
ment to the grid of the last sound-if 
amphfer stage, shown as point “1” 
in Figure 7, The gnd circmt usually 
employs a grid resistor of about 50,000 
ohms Under normal conditions, grid 
current flows jn this stage when a 
sound-if signal is applied and pro- 
duces a negative de voltage across 
the resistor The voltage may range 
from —1.0 volt on weak signal, to 
—80 volts or more on strong signals. 
With ne agnal input, there 1s normally 
a small negative see of several 
tenths of a volt across the resistor be- 
eause of contact potential in the tube, 
The effect of cantact potential 1s ex- 
plained briefly in Figure 20 
Tune the WR-50B to the center 
frequency of the sonnd-if ampliter, 
Apply full-ignal output, without 
edclince Si the imput of the 
sound-if amplifier as shown in 
Figure 7, Tune the generator for a 
maximum reading on the VoltQhmyst 
Tf no reading is obtained, check the 
sound-if' ampliBer for trouble by con- 
necting the rf output cable to the 
plate of the next-to-last if amplifier, 
shown as point “2”, and working for- 
ward through points 3, 4, and 5 


Figure §. Localizing intermittent 
picture trouble in cases where the 
raster is not affected. Tune the tele- 
vision receiver to an unoccupied 
channel in the high end of the band 
or remove the mixer tube. Tune the 
WH-50B to apprommately the center 
of the picture-if pass band If the 
required frequency 1s lngher than 40 
Me, tune the generator to one-half the 
required frequency. Ap ly the gen- 
erator signal, with modulation, to the 
input of the picture-if amplifier, Ad- 
just the generator output and the 
receiver contrast control so that the 
400-cycle modulation is plamly evi- 
dent as horizontal bars on the raster. 

Set the VoitOhmyst to a low de- 
voltage range and connect the meter 
aeross the second-detector load re- 
sistor. The VoltQhmyst should indi- 
cate several volts of rectified sgnal 


Allow the equipment to operate 
antl the intermittent trouble occurs. 
H the horizontal bars on the kinescope 
disappear bur the meter continues to 
indicate approxumately the same volt- 
age drop across the second-detector 
load resistor, the tronble is in the 
video section or in the kinescope HH 
the bars disappear and the meter 
reading changes to a low value, the 
trouble is in the picture-if amplifier 
or in the second detectur. If the inter- 
mittent condition dees not eceur, the 
trouble 1s probably in the rf section. 
The trouble may be localized to a 
particular stage im the suspected sec- 
tion by following the general methods 
outlined in Figures 4, 5, and 6 Inter- 
mittent troubles may be classified in 
four graups as follows. 


a intermittent trouble caused by 
voltage breakdow:, Insulation in a ca- 
pacitor er other component may break 
down intermittently and cause a short 
wucuit The occarrence of this type 
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Figure §. Methed for localizing intermittent picture freuble 


af trouble can usually be accelerated 
for service purposes by operating the 
receiver at higher-than-normal linc 
voltage, such as 125 volis The RCA 
TV fsotap, a combination isolation 
and adjustable-yoltage transformer, is 
extremely useful fur this purpose, 

b. Intermittent trouble caused by 
mechanical evpanston and contraction 
du, to temperature changes. Cannec- 
tens inde tubes, capacitors, resis- 
tors, transformers, | other com- 
ponents may open up or berume 


a voc. eynte eo ond 
shorted as a result of expansion and 


eontraction due to temperature changes 
ay the receiver warms up or cools off 
with appheation and removal of power. 
The oceurrence of such trouble can 
often be speeded up by heating the 
compontets in the suspected sechon. 
An ordinary electric lamp or an infya- 
red lamp may be used. 

c. Entertittent confacts. TE the inter- 
Mmittent trouble occurs when the 
chassis 1s tapped, shaken, or twisted 
shghtly, the trouble is probably due 
to am interrmttent contact, such as (1) 


an unsoldered jomt, (2) a cold- 
soldered joint, (3) a stray strand of 
wire, (4) a stray lump of solder, or 
{5} a bare wire too dave to another 
bare wire, or too close to a bare con- 
tact, etc This type of trouble ys usu- 
ally located by tapping, pushing, or 
pullbng gently on conpections and 
components in the suspected sectian 
of the receiver 


do Ineermilient yf oseifllator achen 
due fo low lime veltage The rf oscilla- 
tor may have a tendency to stop osct]- 
iating when the time voltage 1 lower 
than nonmal When the rf oscillator 
stops working, both the sound and 
picture will be absent The oscillatar 
may functiun when the receiver fs 
first turned on and then stop when the 
receiver 1s tuned to a different fre- 
quency A weak or faulty osellator or 
power rectifier, or dirty tuner contacts 
contribute to the condition. In cases 
where there is reason to suspect this 
trouble, it js advisable to cheek re- 
cviver operation at a line voltage which 
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Replacement Parts List 


When ordenng réplacémenl parts, include model and serial number of instrument. 
Parts should be ordered through a local RCA electronic instruments distributor, 


Capacitors 


Trimmer 1510 pt . 
Ceramic, 12 pf, 10% 500 ¥ 
Variable, 10 330 pl 

Ceramic, 33 ph, 20%, 500 V 
Mica, 120 pF 2046, 500 v 


Ceramic O05 


nooode 


ROR TO NS Nake ne Be nae LOD I+ 
Dae 


Paper O1 »f, 200 ¥ 
7 Ceramic OO] pt GMV¥, 500 ¥ 
9 Ceramic, 47 pl 20%. 500 ¥ 
Paper O33 uf, 400 ¥ 


oa ag Fo 


Paper, O1 «uf, 400 

Electrolytic, 40/40 uf, 160 ¥ 

Paper, OT] uF 1ao ¥ 

Paper G47 uf, 400 ¥ 
Resislors 

4 watt 

Wig watt 

ou, 4 wat 

120 K, 10%, 44 watt 

330 ohms 10% vi watt 

33 ohms 10%, 44 wait 

190 ohms (0%. 14 walt 

Variable, 50 ohms 


mintinptow Card’, 


70 


+] 

es 

nm 
Pan 
o 
* 


18g ohms 10% | watl 

470 K, 10%, 44 walt 
R2i 100 K. 10%. 14 wall 
77600 ohms, 10%. | wall 
15 meg, 10%, 14 watt 
390 ohms de warl 
180 K tO, wall 
Vanable 15 K, w/switch $6 
1000 chms 104, 1 watt 
680g chms 10%, 44 wat) 
2200 ohms, 19%, 44 watt 
560 ohms, 10% 44 watl 


Colls 


DVIADAADDBVIAAND OOCOMonan 
Pah RGR oe ee pee ee Oe 


WRWN OW om No 


85 200 ke 

200 550 ke 
5501700 ke 
645 me 


Ceoererer AAAAwy 
Oo~ oh beta Bore “aK 


Fe 


Miscellaneous 
Diode, lype IN3756 
Diode, lype IN3754 
Diode, varacior 
Switch, range 
Switch, slide, SPDT 
Switch, slide, SPDT 
Switch, slide DPDT 
Part of R20 
Power transformer 
Power transformer jor ¥ 
Audio transfo;mer 
Case assembly 
Conneclor MOD IN/OUT 
Handle 
Knob, pointer 
Knob, Black rnjbber 
Knob, w/sel screw 
Pilot lighl 
Indicator assembly 
Crystal socket 
Shell, for probe (2 pleces) 


wood 
HD 
La Ph = 


w 
- 


< 


rs 
a 


qa4 youn 
hore On Ga 


21 Ceramic 1 yf, 20% GMV, 500 ¥ 
¥ 


Variable wire wound 2500 ohms 


sadza 
Poo 


228040 
F252 
PP 7TS4 
227885 
73960 
227530 
226327 
228040 
227754 


50392 


cosa? 


502222 
507156 


226778 
226329 
226330 
2276331 
226332 


S969 
2205505 


220329 
2355387 


235382 


219485 
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Figure 9. Methed far lecaliziag iatermittent soved trovhie 


is slightly less than the lowest voltage 
encountered im that particular joca- 
tion. THE RCA WP-25A TV Isotap 1s 
extremely useful in detecting this 
intermittent trouble 

Figure 9. Localizing intermittent 
sound trouble, lf the picture 1s dormal 
but the sound is intermittently dead, 
the trouble 1s probably in the sound-if 
or audio section. In receivers having a 
separate sound ehaumel, a shift in the 
frequency of the rf oscillator can pro- 
duce somewhat gmilar symptoms. 


With the VoltOhmyst set to the 
50-volt de range, cannect the instru- 


ment ro the output of the scound-if 
ment ~O te outpul Gi tne sound-it 


detector Connect the rf output cable of 
the WR-50B with modulation applied, 
to the inpit of the squoad-if aniplificr 
Tine the WR-50B shghtly aboye or 
below the correct frequency for great- 
est positive or Negabve indication on 
the VoltOhmyst. Advance the recetver 
volume control and reduce the output 
from the generator to bring the if 
signal slightly below limiting level 
Readjust the volume control for the 
desired sound level. 


Allow the equipment to operate 


unt the intermittent trouble shows 
up. Occurrence of the trouble can 
A ee be speeded up as described in 
the text for Figure 8. If the sound 
disappears but the meter reading re- 
mains approximately the same, the 
trouble must be in the audjo section. 
If the meter reading drops to u low 
value, the trouble is in the sound-f 
amplifier or detector. 


The trouble may be locahzed to a 
parncular stage by applying the gen- 
eral method described m Figures 7 
and #4, These method, may also be 
used ta localize intermittent troubles 
my FM radio receivers 


Figure 10, Checking approximate 
stage gain in a video or audio ampli- 
fier. Remove or disable one of the if 
tube, so that external signal, cannot 
reach the video or audio amplifier. 
Set up the VoltOhmyst ty meagure ac 
voltage. Set up the WR-50B to dehver 
audio outpit Jf the video amplifier 
has 2 contrast contro}, set the eoutrol 
for matinnun gain. 

1 Connect the rf output cable of the 
signal generator to the grid of the out- 
put tube, shown as pomt “1”. Connect 


ages 


saplie, gemies,. 


the VoltOhmyst to the same pont. Ad- 
just the generator to produce 1 0 rms 
volt of sigual at the grid Shift the 
YoltOhmyst to the plate and measure 
the audio sigual vellage at the plate 
The approximate voltage gain 15 equal 
to the numencal value of the signal 
voltage at the plate, For cxample, with 
1.0 volt of signal at the grid and 15 
volts of signal at the plate, the approxi- 
15 


mate gain is equal to —— or 15. 


1 

In ae/de radio receivers aud an 
sume small ac receivers, coosderable 
hum voltage, up to 10 or 15 volts, 
may be present at che plaie uf ihe 
output tube. To minimize error due 
to the hum voltage, it js necessary to 
measure the hum yoltage separately 
at the plate and subtract the hum 
voltage from the previous reading. 
The hum voltage should be measured 
without applicahon of an audio sigual 
When checking the gain of an audio- 
output stage, it is essential to have the 
speaker connected to the output trans- 
former because the gan of the output 
stage without a load is much higher 
than normal 

2, The gain of the first stage should 


be measured in the same manner. 
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Figure 11, Checking approximate 
stage gain in a picture-if amplifier, 
‘The age ciremt should first be rendered 
inoperative as descrihed in Figure 12 
Set up the VoltQhmyst to measure de 
voltage and connect the VolrOhmyst 
across the second-detector load resistur 

1. Connect the rf output cable of the 
WR-SOB to the grid of the last pic- 
thre-if tube, shown as pot “1” im 
Figure lL. Tune the WR-50B to a 
freqnency in the picture-if pass band 
for maximum indication on the meter. 
Adjust the output (without medula- 
tion) to produce 0.5 volt across the 
Joad resistor. 

2. Shift the output cable to the grid 
of the uext-to-last if amplifier, shown 
as pomp "2". The meter reading 
should change by a factor equal to 
the gain of the next-to-last stage, For 
example, if the meter reading increases 
from 0.5 volt to 2.5 volts, the approxi- 

ya 
mate gain is equal to —- = 5. 
0.5 

After determining the gain, and 
with the generator output cable con- 
nected as in step 2, reduce the output 
to produce 0.5 volt across the load 
resistor. 
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Figure 10. Setup for moking opproximate ttege gaia check in video er andio ampiiiter 
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Figure 11. Setup far making approximate stage gai check in picture-it amplifier 


3. Shift the output cable to the grid 
of the second-from-last stage. The 
meter reading should change by a 
factor equal to the gam of the stage. 

Check any remaining stages in the 
same manner 


Figure 12, Eliminating AGC action 
when checking gain in rf and if 
amplifiers. 

The procedure for locating a dead 
or exceedingly weak stage has been 
shown above, In cases where the re- 
ceiver 1s not dead but performance is 
dehmitely weak, the WH-50B cau he 
nsed to locate the faulty stage by 
meaning the approsunate gam of 
each stage. 

To measure rl and if gain in re- 
celvers employing age, it is almost a 
necessity to eliminate age action by 
applying a fixed bias voltage to the 


rf and if amplifiers The RCA WC- 
3078 TY Bias Supply is ideally suited 
to this purpose If the manufac - 
turer describes a method in his service 
notes, his method should he followed. 
A typical method, however, «4 shown in 
Figure 12. For gam measurements, the 
rf and if amphtiers should be operated 
at nearly maximum gain by using a 
low bias voltage. A bias of —1.5 volts 
is generally satisfactory. In high-gain 
amplfers or in noisy locations, it may 
be necessary to lower the vain hy 
using a’bias of 3 volts. 


Applications In Radia 
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Figure 13. Locating a dead section 
in an AM broadcast receiver. 

1 Check the audio section of the 
receiver by applying approximately 
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Figure 12. Use of fixed bios in oge circuit 


01 volt audio signal to the input of 
the audio amplifier, as shown in Fig- 
ure 13. Turn the volume control on 
the receiver to Maximum-volume posi- 
tion. 1f a loud 400-cycle tone 1s heard, 


1E 


RE | aF 
AMP CONY ) AMP AMP 


the audie section 1s fynctioning. If 
there is wo sound, or if only a weak 
sound srgnal 1 heard, a stage -by-staye 
check of the audio section should be 
made as described in Figure 14 
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Figure 13. Mothod for joreting o dead section in on om breadrast recaiver 
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2 If the audio section js function- 
mg, the if section should be checked 
by applying an if signal of very low 
level with madulation to the input of 
the if amphiier, as shown in Figure 13. 
Thine the WR-50B to the if of the 


Teenwer, which w 455 Ke in most 
eases. If a loud 400-cycle tone js 
heard, it indicates that the if section 
i8 funtioning. If no signal is heard, or 
if the sound js weak, a stage-by-stage 
check of the if amphfier should be 
wade as described under Figure 15. 


8. lf beth the audio and if sections 
of the receiver are: funchoning, it may 
be assumed that the difficulty is in the 
rf section, which should be checked 


as shawn in Figure 1. 


Figure 14. Locating » dead stage 
in the audio amplifier of a radio or 
television receiver. 


1, Ch 


ee 
ae Xa = 


peaker and output 
tranvfermer by applying the full audio- 
output signal of the WR-50B to the 
primary of the output transiormer, 
shown ws point “1”. If a 400-cycle 
sound signal js heard, it wdicates that 
the speaker and transformer are func- 
honing. 


2. Check the auchu-qutput stage of 
the ireeiver by applying almost the 
ful] audio output of the generator to 
the gnd of the ourput tube, point “2” 
If a loud 400-cycle tone is produced, 
dw output stage is funchoning. 


For the following steps, the volume 
coutrol should be set to the maximum- 
volume position 


3 Check the couphug capacitor, 
showu as C8 in Figure 14, by shifting 
the output cable fon the generator 
from point “2” to point “3” The 
sound Jevel should remain approx- 


mately unchanged. [f the sound level 
changes, the capacitor may he open or 
otherwise defective 


4. Check the first audio stage. 
With the output cable eonuected to 
the plate of the first audio tubs, re- 
duce the audio signal level so that 
the 400-cyele aad is weak, Shift the 
#enerator ontput cable to the gnd of 
the first audio tube, point “4”. The 
sound should be greatly increased, - 
dicating that the first stage is fuuc- 
tiomng. 

&. Check coupling capacitor C2 by 
shiftmg the generator output cable 
from point “4” to point “5”. Fhe 
sound level should remain approx- 
mately the same. Otherwise, C2 is 
defective. 


6. Check the volume control by 
applying about 0.1 volt of audio sig- 
nal across the control, Turn the con- 
tro] through its complete range and 
observe whether tt provides smooth, 
noiseless attenuation. Noise may he 
caused hy a defective volume control 
or by de leakage im either of the 
blocking capacitors. 


7. Check the put eouphng capac- 
itor CI by shifting the generator lead 
from port “8” to pant “7", The sound 
level should remain practically un- 
changed. 


Figure 15. Locating a dead stage 
in the if amphiher of an AM broadcast 
receiver. [f the audio section is func- 
tioning, the if amplificr should be 
checked. The receiver volume control 
should be set to the maxunum-volume 
Poston and the WR-5OB should be 
tuned to the intennediate frequency 
useu jn the receiver 
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Figure 14, Method for locating o dead stege In the audio omplifier 
of a radio of television receiver 


1, Apply an if signal, of very low 
leve] with modulation, to the end enr- 
cuit of the second-if amplifier, shown 
as point “1, Retune the generator for 
peak sound output. [f a Joud 400-cycle 
sound is produced, it wdicates that 
the second f amplifier 1 functionmg. 
lf there is no sound or if the sound 14 
weak, the trouble may liv in the see- 
ond-af amplifier or second-detector 
curenits, 

2 Cheek the first-af a 
the same manner hy feeding the signal 
in at pout “2”. 

3 If both stages are operating 
properly, check the convertur stage hy 
shifting the output vahle to the gnd 
of the converter tube, point "8" If a 
loud 400-evele sound is prodneed, it 
indicates that the converter is func- 
tromng. If there 1s no sound, or if the 
sound is weak, the trouble may le in 
the converter or im the first if trans- 
former 


In some recervers the rf tuned cir- 


cuits may form a pertia] if short aeruss 
the converter gnd cireut. (n_ these 
cases, it 1s necessary m step 3 ta cau- 
nect a resistor of 10,000 chins oO. more 
between the couverter grid and the 
rf tuned circuit. Remove the resisto, 
after completing step 3 


Figure 16. Checkipg if transformers 
and if-enupling capacitors, 

A Hee yee method for Jo- 
cating a dead i-umplifie: stage is 
shown in Figure 16 Each stage in- 
cludes a tube and a coupling trans- 
former When a dead stage 1s dis- 
covered, it 1S Neeessary to determine 
whether the trouble is in the coupling 
transformer or im other components 
assouated with the tule 

A rough cheek af the coudition of 
the coupling transformer, can be made 
by connecting a low-value capacitor 
of about 8 ast in senes with the gen- 
erator output Jead Capacitor leads 
should be kept short. The purpose of 
the capacitor is to reduce detuning 
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effects which might result from ca- 
pare and resistive Joadjng caused 
y the generator. 

1, Apply the if signal, with amph- 


tude modulation, to the gnd circuit 


as shown in Figure 16. Note the in- 


tensity of the 40(-cycle signal 


2. Shift the generator Jead and the 
series capacitor to the plate circuit, 
point “2°. The intensity of the 400- 
cycle sound signal may be somewhat 
less than that in step 1, If sound out- 
put is greatly reduced or drops ta zero, 
the transformer may be defective or 
may require alignment. 


This same check method may be 
used to locate open couphng capaci- 
tors, 


Figure 17. Locating a dead rf stage 
or dead rf escillator in an AM broad- 
cast receiver. 


1. Check the rf osciJlator by meas- 
uring the developed negative grid-bias 
voltage, as desenmbed in step 1 of 
Figure 6. In AM broadcast receivers, 
this voltage normally ranges from 
about —5 tu 15 valts. 


Tf the rf oscillator is working, check 
the rf amplifier as follows. 


2 Tune the WR-50B to about 800 


2 fe foe ease Tt} AR 


Ke. Adjust the generator for Jow out- 
put with amplitude modulation. Gon- 
uect a capacitor of about 5 guf in 
series with the generator rf output Jead; 
keep the capacitor Jeads short. 
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Figure 16, Mathed for checking if transfarmers ond #.coupling capacitors 


Connect the generator to the signal 
grid of the mixer tube, paint “1”, as 
shown. Tune the receiver for peak 
intensity of the 400-cycle sound. Ad- 
rust the rece;ver volume cantrol for a 
comfortable sound level. 


8. Apply the same modulated 600- 
Ke signal to the plate of the rf tubs, 
point “2”. If the 400-cycle sound be- 
comes, considerably weaker or dis- 
appears, Jook for trouble in the cou- 
pling cirenit between the rf amplificr 
and tlu: converter. 

4. Check the rf amplifier by apply- 
ing the modulated 600-Ke eal “ 
the amplifier grid, point “3". Retune 
the receiver slightly, if necessary, for 
maximum sound output The ontput 
May increase <jightly when the gen- 
erator is moved fram the plate to the 

mi] of the rf amplifier. If the ,ound 

comes considerably weaker or dis- 
appears, look for trouble in the rf- 
ampliBer circuit 

5. Check the antenna input coi] by 
applying the 600-Ke signa] to the an- 
tennt input terminal, point “4”. The 


sound euput May increase or decrease 
slightly, dependmg an the design af 
the antenna col. If the sound becomes 
considerably weaker, or disappears, it 


Be ; iy a aaa: rg 
indicates trouble ja the anteima coil 


Figure 18. Avoiding hum and 
shocks when checking AC/DC re- 
ceivers. 

To avoid introduction of hum when 
working an ac/dc receivers, it is usu- 
ally necessary to connect the genera- 
tor gronnd cable to the common nega- 
tive bus in the recever, NOT to the 
receiver chassis. To preyent the case 
af the generator from becoming “hot” 
with respect to giound when the gen- 
erator 15 connected to the common 
negative bus, it is necessary either to 
use a capacitor of about 0.05 wf, 600 
volts tating in series with the genera- 
tor ground Jead or, preferably, to use 
an isolation transformer, as shown In 
Figure 18. The RCA WP-25A TV 
Isotap is well suited to this applica- 
tion. The Isotap may be used to iso- 
Jate smajl ac/dc radio receivers and 
transformerless television recelvers 
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Figura 37. Methed for foceting a decd rf or asciiletor stoge in on 
em broadcait recelver 


from the power Jinc and other equip- 
ment oy the service bench 


Figure 19, Checking the gain of 
an if amplifier in an AM broadcast 
receiver. 

Eliminate the age action, ag de- 
senbed in Figure 12 Set up a Volt- 


GROUND CLIP 


TO RECE|VER 
TEST POINT 


GROUNDING POINTS 


Ohmyst te measure dc voltage Con- 
nect the WoltObhmyst across the 
.econd-detector load resistor, point oe bad 
it Figure 19. Connect the oe cable 
of the WR-50B to the grid of the 
first if amplifier tube, pont “2”. Tune 
the generator for peak indication on 
the meter. 
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Figure if. Use of isoletion trenstormar in servicing af ac/de receivers 
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1. Tune the WR-50B to the re- 
ceiver uf and adjust the output, with- 
out miodulanon, to produce 10 volts 
across the second-detector load re- 
si5tor. 

2 Thsconnect the ValtGhmyst from 
the load resistor. Connect a crystal 
prohe to the VoltOhmsst and yyeasure 
the generator one voltage at the 
grid of the if amplificr [he approx- 
mate valtage gain is equal to 

Signal voltage at 2nd-detector load resislor 

Signal voltage at if grid 

For example, if the signal voltage 
at the end fs 0.1 volt, and the signal 
voltage at the second-letector Toad 
resistor & 10 volts, the approximate 


1 
gam equals — or 100 
0.1 


For possible correction due to con- 
tact potential, refer to Figure 20 


Figure 20. Correcting for the effect 
of contact potential. 

When making if gain checks, if the 
second detector of the reveiver is a 
vacuwm-tube diode, it may he neces- 
sary to correct readings for the offect 
of contact potential, The effect of con- 
tact potential within the tuhe is to 
produce a de voltage across the de- 
tector Ivar) resistor This voltage usu- 
ally ranges from about 01 ‘solt across 
a <ideo load resistor of a few thou- 
sand ohms. to about 05 volt across an 
daucho load resistor of about 100,000 
Ohians. 

In gan cheeks which deal with a 
relanively weak ignel at the second 


Load 
RES|STOR 


Figura 19. Method lar chacking it amplifier goin in on om broadtast receiver 
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SMALL DC VOLTAGE a 
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PRODUCED BY CONTACT |: DIODE 
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TO AM 
figure 20, Voltage produced by effect of contact potantio! ia 


detector, it 1s advisable to correct for 
contact potential This may be done 
as folluws 


1 Wo awe ane totomel pa rhe cae 
t ius Giiy iaplit sieMae tO fhe see 


an if tube if necessary. 

2. Measure the de voltage across 
the load resistor with a Vo tOhynyst 
Thy voltage is the result of contact 
potential. 

3 Subtract the rontact-potential 
voltage from all subsequent measure- 
ments of valtage across the load re- 
sistor. 

Suppose, for example, that the 
saltage across the Inad resistor, with- 
out input sgnal, ys 01 volt Assute, 
also, that whey the desired signal ts 
applied, the soltage across the load 
resistor 1, 0.3 volt The actual voltage 
produced hy the signal m this ox 
ample is 05 volt minus 01 volt, or 
04 volt. 

The effect of contact potential 1 
also evident in some limiter and empl 
fier stages, sueh a, the last seund-af 
amplifier in many television receivers 
which operate without fixed grid bias 
and without cathode bias The grid 
and cathode in these cases may be 
regarded as q diode section, and the 
end resistor as the diode load With 
no input signal, a smal] de voltage 
will be produced across the grid re- 
sistor ay a resid; af contact potential 
in the tube 


Figures 21 and 22. Aligning AM 
and FM broadcast receivers. 
It a important that manufacturers 


eee atetertiatss aang oiven in the service 
TOOGOMMENGaANONS FIVE ih Ue service 


notes be followed closely in aligning 
radyo receivers 

Some receivers use over-coupled if 
transformers which ordinarily requite 
a sweep generator for alignment. Ir is 
possible to use the peak alignment 
system described below if the degree 
of coupling is reduced by use of a 
shunt resistor across the windings. 
For over-coupled stages, 2 resistor of 
about 1000 ohms or less should be 
connected across the transformer wind- 
ing opposite the winding being tuned. 
Alignment of AM receivers 

1 Set up the VoltOhmyst ro meas- 
ure de voltage and connect it across 
the load resistor of the second de- 
tector, shown as point “1” jn Figure 
21 

@ Thisable the ave circuit of the 
receiver. If necessary, use fixed bias 
as described in Figure 12. Set the radio 
dial to a quiet point near 1600 Ke. 

3. Conncet the rf output cable of 


toa, ganernter to the grid of the last 
the generatar to the grid of ine rast 


if stage, Showa ag pomt “2” in Figure 
21, and tune the WR-50B po the in- 
termediite brequency of the receiver 
Casually 455 he}. Apply modulation 
and use onl, enourl outpul to pro- 
dnee a usable meter reading 
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Figure 21. Setup for aligning om hroodcost receivers 


4. With a sutable alignment tool, 
adjust the secondary if T3 for peak 
indicanon on the VoltOhmyst Then 
adjust the 13 primary for peak 
reading 

5. Move the rf auntput cable to 
pmnt “3" and adjust the T2 secon- 
ah and prinrary respectively, for 
peak reading of the VoltOhiumyst 

6 Move the rf ontput cable to the 
end of the mixer and adjust Tl 
secondary and primary for peak 
reading .on the VoltOhmvyst 

Alignment oF the receiver oscillator 
should be made after the if amplifier 
section 1 aligned In am broadcast 
reeelvers, the ascillator may he aligned 
Re fi lernars - 

1 Set up the YoltOhmyst to meas- 
ure dc voltage and connect it across 
the load resistor of the second de- 
tector. 

2 With the receiver antenna con- 
nected and placed in approximately 


the same position it will accupy when 
installed in the recener cabinet, lay 
the output calilc of the eueratur near 
enough ta the adtenna so a low 
level radiated signal will be picked 
up 

3 Tune the receiver to its highest 
frequency, approximately 1600 Ke for 
most types, and set the generator ta 
this same frequency With an insu- 
lated screw dnver, adjust the triunmer 
eapaciter on the receiver oscillator for 
maxium reading on the ValtOhmy.t 

4. Retum the gencrater and re- 
Ceiver to approximatel, 1400 ke. Ad- 
just the anterma trimmer for peak 
tucication on the meter. 

5 Hetune the receiver and the 
generatar to 600 Ke, rock the tuning 
Beng slightly, and adjust rhe oscil. 
ator coil for maximum reading on 
the meter. 

Alignment of FM receivers — Refer 
ta Figure 22 
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Figure 22. Satup far aligning fm broadcast receivers 


1 Set the VoltOhmyst to measure 
DC voltage, with the meter piuter 
at the “Zero-Center” mark oy the 
meter (Use the “Zero” contre] to 
center the porter} Counect the Volt- 
Ohmyst from pomt “X” to ground. 

2 “Conuect the WR-50B rf cable 
Letween the grid of the limiter tube 
and ground Set the MOT switch ta 
“OFF”, the RF switch to “HI”, and 
the RF ATTEN contro] fully clock- 
wise. Tune the WR-50B frequency to 
10.7 Me DO NOT CHANGE THIS 
FREQUENCY SETTING DURING 
THE ALIGNMENT PROCEDURE, 

3. Adjust the pnmary wuding of 
T-4 for peak indication on the meter 

4 Connect the VoltOhmyst probe 
to pomre “¥” Adjust the secondary 
winding of T4 for zero output (Zern- 
center mark on VeltOhmyst meter) 
Note that the meter pointer can he 
made to swing from + te — during 
this adjustment. 


5 Repest steps 3 and 4. 

6. Switch the VolitGhinyst to meas- 
ure —DC Adjust the zero contro] to 
return the meter pomter to the nor- 
mal left-hand “0” on the scale Con- 
net the VolrOhmyst probe to point 
Ae 

7 Coruect the ¥R-50B rf cable 
betwee;, point 2°, the grul of the 
2nd if tube, und greund. 

8. Adjust hoth the pmmary and 
secondary of T-3 for peak indication 
on the VYolkOhmyst Note the fina} 
voltage mdication at this print 

G9 Commect the WR-50B rf cable 
berween point 3°, the grid of the 
lst Gf tube, and groynd. Adjust the 
RF ATTEN contro] of the WR-50B 
so that the YoltOhmyst indjeates ap- 
proximately the saite ae as noted 
after step 8 was complete: 

10. Adjust both the primary antl 
secondary of ‘T-2 for peak indication 
on the VoltOhmvst 
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1]. Connect the rf cable of the 
WR-50B hetween point "4", the srz- 
ual grid of the mixer or converter 
tube, and ground, Again, adjust the 
RF ATIEN control of the generator 
so that the VeltOhmyst indicates the 
voltage noted m steps 8 aud & 

iZ. Adjust the primary and sec- 
ondary of T-1 for peak mdicatron on 
the Yo]rOhmvst. 


RF Aligument 


Because of the vwarrous types of 
tuners used mo FM scts, at 15 recom- 
mended that only the RF alignment 

[hee ere 
weep 

The sweep output pros ideal by the 
WR-30B permits checking and aligu- 
we eth AX and FXO uitenpodiate- 
frequency (IF) 0 awphher  eareusts 
Sweep slipinent of the 107 Mc [k 
amphfer eirenits is reconunended by 
many manufacturers of FM receivers. 
Although the [IF aumplfier in most 
AM receivers are aligned! using the 
“peak” alignment method, the service 
notes for some sets, including newer 
trimsistor inodels, da speaify sweep 
aligranent 

Sweep alignment techmetes enable 
the bandpass characteristics  ¢ fre- 
flueney response! of a tuned circuit 
to be observed on an oscilloscope 
Chis 1s accomplished by passing the 
sweep signal, which corsists of a 
band of trequencies, threngh the eir- 
cut Those frequencies amplified bs 
the eareuit will cause vertical defiec - 
tion of the oscillascope trace, tis 
formiig Une frequency response curve 
of the amplifier Throagl the use of 
frequency markers, the cirenit can he 
ahgned to produce the uecessary 


hbancdnass characteristics 
MuMIpASS ¢haraclerighics. 


The Sweep Signal 


A sweep signal is fumed by re- 
peatedly anereasiug and dJeercasing 
(sweeping) the frequeucy of an 
oscillator 


procedure given by the recerver 
tnanufacturer be followed In most 
cases the WR-50B carn be used as a 
signal source m the 88-108 Mc region 
by utilizing the 4th harmonic output 
of the generator at frequencies 22-27 
Me. 

Adjustment of the WR-50B to 22 
Me wall generally provide moro than 
enough output at the 88 Mc harmonyc 
for calibratron at the low end of RF 
tuner cucuits, Adjustment to 27 Mc 
will provide an adequate signal for 
108 Mc alignment of the high end 
of the RF range. 


a, rt = 
Output 


Ihe baste frequency of the oscula- 
teow hetore it is “swept,” as kaown as 
the center frequency The WR-50B 
has two separate sweep signals, one 
with, a center frequency of 455 ke 
tfor ANT IF alignment), and the other 
with a center frequeney of 10.7 Me 
(for BAL IF algepriert?- 

Ibe total umount of frequency var- 
dtion above. and below the center fre- 
quency is called the sweep width (or 
bandwidth) The WR-50B sweep sig- 
nalg have a sweep width of about 
10% of the center frequency. The 
455 ke sweep signal varies in fre- 
quency (sweeps)! fron approximately 
432 kt to 478 ke. The (0.7 Me sweep 
signal varies from approximately 96 
Me ta 11.8 Me. 

The signa] swept back and forth 
Huough the bone of frequencres a 
certain number of tunes per second 
This is Know1 as the sweep rate The 
sweep rate of The WR-50B sweep sig- 
nly is 60 tunes per second 


Observing Sweep Output Directly 

The foflowing precedire will heip 
yuu become familiar with dhe tech- 
uique of usmg the WR-50B sweep 
Suga] 

Tt ws essential to have an osedlo- 
scope with 60 ops horizontal sweep 
and with a phase control, such as the 
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Figure 23, Equipment hookup fer abserving 
sweep output directly fram WR.508 


HCA WO-33A or WO-91B, far aay 
applicitiun using sweep signals Ie is 
helpful to have a detector probe® for 
the oscilloscope, since it peymits ob- 
servine the detceted sweep output di- 
rectly frou. the generator 

Frequency imarkers can be inyertes] 
on the sweep trace either by using the 
WR-50B crystal oscillator, or ap ex- 
ternal jnaiker generator. A separate 
Kl generatar, sumilar to the WR-501 
can be used for this purpose 

Adjust the WR-50R and oscille- 
scope control, as follows 

‘Turn on equipnjent. Set YWR-30B 
rante switct to “455 ke’, VEO switch 
to “ON? MOD? switch tu ‘CNT’, RF 
switch to “1E") and RF ATTN con- 
trol Fully clockwise 

Conucet detector probe of oseculo- 


Figure 24. Detected sweep signal, 
without hignking 


VOLTAGE LEVEL 


scope ta the WR-30B output cabk 
Set the scope sweep selector switcl: 
to “GO cps” or “LINE”, andl adjust 
for « patteru as shown im Figure 24, 
Note that scope is set lo G0) eps 
sweep, the same sweep rate as the 
WR-50B sweep signal This cetecteel 


sweep trace is simply a horizontal 


line, since all frequencies in rhe sweep 
signal ave al the sume voltage level. 


Blanking 


The ulustiation shown i Fuse 24 
hoa SWeep trace without  reprace 
blinking Vhe signal sweeps from its 
lowest Frequency up to is highest 
frequency, then sweeps back down- 
ward te the lowest frequency again, 
retracing the same wavefonn When 
the sweep signal and retrace are prope 
erly phasexl, the two traces, which are 
identical, will averlap and appear as 
a single trace Such a curve is usetul 
for observing the general Trequene3 
response characteristics and for amak- 
ing phase adjustinents, but |t docs not 
mdicare relative atoplitude (voltage J 
because there 4, no base lie or zero 
voltage refcreyce 

A base ling can be produced in the 
geuerator }y cutting off, ar blanking, 
the sweep oseillator output diiring the 
retrace portion of the sweep evele 
The retrace will then form a ate ling: 
at the bottom of the curve which wil 
correspond to zera voltage leve] 


eVate Detector Probes for HOA Osyilio- 
wcopes art fhe WG-3504a far the 
WO-39A, and VGe-S03A for the 
WOD-97B 


k SWEEP WIDTH + 


~~ 


Figure 25. Detected sweep sgnrai, 
with blanking 
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Figure 26, 455 Ke sweep signal with 
455 Ke marker 


Figuye 27 10.7 Mic sweep signal with 
107 Me marker 


To obtam a swvep traec will) re- 
trace blanking, set the WH-30B MOD 
switch to “SWEEP”, A triee similar 
to that mm Figure 25 shoukl be o- 
taines) Observe ghat the trace up 
consists of two parallel horizontal 
lines ‘The Jower line represents the 
ZeTy voltuge level, or base line, and 
the upper line is the sweep output 
The distance hepveep the lines cor- 
respouds to the relative voltage un- 
litude of the sweep smnal and can 
i adiustedd using either the WHR-30B 
Rt HI LO and RE ATTEN contrals 


ur the scope vertical inpel gat cou. 
trols Note: Lf the polarity of the 
diac in the detector is reversed, the 
trace will appear upside-down, with 
the base line at the top. Some scopes 
are equipped with a polarity switch 
that can de used tg reserse the trace 
polarity. 

The horizeotal length of the sweep 
face indicates the sweep width, or 
frequency variation of the signal, with 
the lowest frequency al ope eul, and 
the highest frequency at the olhwer 
end. he lugh and Jow cond of the 
sweep trace can by. interhanged Jy 
reversing the power cord plug ou 
éqther the osedloscope or the pgon- 
érator. 


Frequency Markers 


‘Lo fully uterpret the characterstics 
at a sweep signal or response cytve, 
ois uecessary to se frecyuency aitk- 
es. A qnarker can be inserted on the 
weep trace simply by inserting a 
erystal of the marke: frequeney into 
the crystal socket on the WR-50B 
panel ‘The size of the marker can he 
adjustes) with the XTAL, OSC A, LO 
switch Figure 26 shows, a 435 ke 
eweep tree with a 455 he marker. 
Note chat the qoarker oun the center 
ol the sweep trace, jacdicating that 
the: signal is sweeping above and be- 
low the marker Frequenes, Figuye 27 
shows a 107 Me sweep trace with a 
Lie? Whe qgiarker. 

The sweep width of the sumal can 
bc measured if a sarinble marker 
soliece is available, such as a separate 
Rh ueverator. Connect the gutput af 
the marker penerator to the oscilty- 
scape detector probe, along with the 
WR-30K8 cable ‘hune the marker gen- 
erator ome side of 455 ke ta position 
the inorker ap one encl of the sweep 
trad Nate the frequency of the 
yiither genegtm. lune the ovrkes 
venetator ta position the ubtarker at 
the olber end of the prace, und qeate 
the heegnency The differences between 
these Freeqis uctca is the svech width 
or the signal 


eaye 


Phase Adjustment 


It is nupertant that the 60) eps 
sweep sigmal and the 60 eps horivon- 
til sweep of the useiloscepe be “in- 
phase’ If an “out-of-phase” condi- 
bon eats the trace may be cut off, 
doulle markers inay appear, or ona 
blankiug is used, po separate trace 
yey pest 

To adjust the oscilloscope phase, 
UWlsert il matker ou the trace, acl set 
the WH-50B MOD owilch ta “EXT” 
ta renee blanking Adjust the os- 


| 


Figure 28. filustration of sweep trace with 
osciijoscapa phese proporly josted, Mots 
single marker 


A 


Figure 29. iljwstroflon of sweep froce wlth 
oaciloscope out-of-phase with sweep signal 
Note thot tha pwo markers do not overlap 


cillascape phase contro] so that the 
niarkers courcide, as shown wi Pigure 
28 Fogure 29 shows a sweep trace 
with oscilloscope phase mis-adjusted 


Sweep Alignment 


Mani chilterent types of receiver 
circuits are used by the vanous manu- 
facturers. For this reason, it = nat 
possible to provide an alignment pio- 
cedure that woll apply ta all receivers. 
The procedure supplied by the matn- 
facturer far the partial inadel of 
receiver should he followed. 

For both AM and FAI IF ahgn- 
meni, the basic procedure is to con- 
qeck am uscploseane to the anutinit af 


marker 


Figure 30. Typicol AM iF response rurve 

Nate thet 455 Ke morker ts spread over 

enjive gap hoff of ihe carve, with the center 
of fhe morkey of Fhe peok 
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Figure 32 wdivates an example of 
an “S$” curve obtamed qn sweep align- 
ing an FM detector stage 

In any sweep alignment procedure, 
it 1 pon! practice to keep the sweep 
signal as low as possible, The attenu- 


Figure 3]. Typicol FM IF response curva, 
with 10.7 Mc marker 


ator controls on the WR-350B are used 
fo, this purpose. 1f a marker generator 
ws used), 16 7s Important that the output 
of the generator he conpled to the 
amplifey jn a manner that does not 
distort the sweep wavefonn. 


Figure 32. FAM detector “5% curve 


Maintenance 


The RCA WR-50B Signa] Genera- 
tor enploys two electron tubes and 
one selenium rectifier diode m= cir- 
enits of conventional design. ‘The rf 
oscillator utilizes one triode section uf 
a l2AT7 m a Tlartley oscillator cir- 
cut The cf output is coupled to the 
second triode section, which scives as 
a cathode follower. One-half of a 


IGQAT? is uisecd] as a reansfaomer con 
2A 07 YS USECL G5 2 EEENSIGMIeT Laou- 


pid andio oscillapor, and the other 
valf as a Preree-type erystal oscillator 
circuit. 

Variable capacitance diode, CR-3, 
fs used in conjunction with the 455 
he and 107 Me tuned circuits to 
sweep the VFO oscillator. AC voltage 
i apple! to CR-3 fron the heater 
circuit to provide a GO eps sweep 
rate [tube scetion V-2B ane diode 
CR-2 are nycdl in a retrace blanking 
ercuit 

The generator can be taken out of 
the case by removing the two #6 
screws on the rear of the case, and 
the fou #4 sereus from the panel 


Indicater Adjustment 


The clear Jasn¢ tuning mdyeator 
on the WR-5OB ean hie adjusted by 
lenoaving the instrument from the 
case, and Joosenmg the set screws on 
the indicator shaft. Turn the tunme 
‘apacitor lo fully meshed position. 
Set the indicator so that the F index 
line is aligned with the short refer- 
epee mark berween the upper and 
lower pane] scales. Tigliten the two 
set screws on the shaft of the indi- 
eatar 


Fregneacy Alignment 


The venerator jas 81x paternal trim- 
mer capacitors and eight inductance 
adjustivents as shown in Figure 33 
These interval adjustments are loc ated 
on S-1, the Range Switch, 
¥FO Alignment Procedure 

Equipment required. 

General-coverage  colnmunications 


receiver, capalle of timmg = the 
range from 540 Ke to 36 Me 


aage 


Crystal, 100 he 

Crystal, 1.0 Me. 

Crystal, 10.0 Me 

In this alignment procechie, the 
receiver is tuned to a specified fre- 
quency oy larmenie from the erystal 
oscillator in the WR-50B The vuria- 
ble osedlatar is then timed to this fre- 
gueney, and the internal adjustments 
of the qustrumeut are set so that a 
Fero-beat signel a heard from the 
receiver, 

The complete algmindat procedure 
w given in tabulated fon in Figure 
33. The fullowing steps provide a more 
tletailed description of this procedure. 

I Reynove the suap-in plug from 
the rear of the case Apply power and 
diow the instrument to Warai up for 
at least 13 minutes. 

2 Connect the equipment a, shown 
m Fygure 34 Play the 10G Ke erys 
tal ynta the WR-50B socket J yitn the 
§ MOD swatch fully counterclack- 
wise, and the VFO ON/OFF switch 
ta “OR” 

3 lune the receives ta 900 Ke, 
and locate the exact paint on the reo 
ceiver dink where the effect of the 
umnodulated crystal uscillator har- 
monre frequency is noted (100 Ke , 
%) Set the HI-T.0 stile and the 
RE ATTEN contro] so that the ont- 
Dut i attetiated as much as possible, 
yet the effect of the crystal oscillator 
senal can still he heard. 

OTE: The unmocuated erystal 
ascillater signal ean be identified hy 
a “deadening” of the receiver back-+ 
groumd =opose lf the receiver is 
equipped with an 5” meter. the me- 
ler will indicate a rise at the ery sta]- 
oscillatoy frequency (or harmonic), 
As a elicch to be sure that yt is the 
tttixhilitd erystal frequency heing 
heard, remove the crystal from the 
WR-SOB ‘The crystal oscillator signal 
wall clsappear wher this i, dong 

4 Set the WH-50B Rage Swrieh 
ta position A”, anel tune the indica- 
tm to WO Keon hand A (the 10th 
harmonic of 90 Ke is 900 Kel. Set 
the VFO ON OFF switch to “OW 


Figure 33, Locatioan of coll! adjustments 
L}—L8 and copaciter adjustments €1—cé 


Adjust the col, 1-1, so that the zcro- 
heat signal is heard. 

5. Retune the receiver to 1000 Ke. 
Set the WR-50G VFQ ON OFF 
switch to “OFF”, and locate the es- 
act point on the receiver dial where 
the LOGO ke hapmenic of the 100 Ke 
irystal oscillator frequency is heard 

100 Keo x 10} 1F necessary, adjust 
t RM TTL 1,0 switch and the RE 
ATTEN control for minimum usable 
signal 

G. Tuac the WR-50B to 200 Ke on 
lionel A (the Sth harmonic of 200 Ke 
i 1000 Ke} Set the VFO ON OFF 
switch ¢a "ON Adjust the trimmer 
capacitor, C-1, so that the zero-beat 
suumal is heard. 

7 As ai check, repeat steps 3 
thiongh 6 

&. Ju @ sauilar manner, align the 
remaining five frequency ranges as 
indicated an the tabulation in Pipe! 
a) 


lube Replacement — IF ,t becomes 
necessary to réplace V-1, I2AT7, re- 
alignment of the instrument as de- 
setibed above aay he required 


.dds 
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Figura 34, Recommended tes? setup fer alignment of WA-508 


WR-50B Frequency Alignment Procedure 


WR 50B Receiver WR.50B 

WR 50B Range Diat XTAL Dial Adj. 
A (low frequency end) G0 Ke 100 Ke 900 Ke L-l 
(igh frequency end) 200 Ke 100 Ke 1000 Ke C-] 
B (low frequency end) 925 Ke 100 Ke 900 Ke L-2 
thigh frequency end} 550 Ke 100 Ke 1100 Ke c-2 
C (low frequency end) 600 Ke 100 Ke 600 Ke L-3 
{high frequency end) 1600 he 100 Ke 1600 Ke C-3 
LD (low frequency end) 1600 Ke 100 Ky 1600 Ke L4 
(high frequency end) 4000 Ke 10 Mc 4000 Ke C-4 
E (iow frequeacy end) 5.0 Mic 1.0 Mc 5.0 Mc L-5 
(high frequency end) 14.0 nic 10 Me 140 Mc C4 
F (low frequency end) 140 Mc 1.0 Mc 14.0 Me L46 
(high frequency cod) 40,0 Me 10.0 Me 40 Me c4é 


Figure 35° Alignment procedure 
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Sweep Circuit Alignment 


Equapiment recquired 
STVASL RCA VoltOlunyst or equiv. 
Oscilloscope, HCA WO-35A, WO- 
SIA B oor ey 
Detector Probe for oscilloscope, 
ROA WO-3024, WG-350A, on 
oq 
Crystals — 455 he 
107 My 


1 Rewoyse the istriiment frei the 
ease .Apply power and allow a warm- 
np time of seysera]l minutes. Set the 
controls a, follows: 


5) 0) are EXT 
VFO . te .. ON 
RE Hl 


ATAL OSC .. : Hl 
RF ATTEN. full clockwise 
Hange Switch 

455 KC SWEEP 


2 Connect VTVM de probe: to ccn- 
ter lug of K-29 located in the approve 
rele centey of the chassis. Connect 


ground lead from the VIS Af to the 
chassis Adjust R-9 so that YPTVM 
indicates 6 volts de. Remove VTVYM 
leads. 

J. Connect iletector prohe fiom os- 
cilloscope to the rf output proahe ot 
WHR-50B. Adjust oscilloscope sweep 
selector ro OO cps line sweep, and the 
mauve switch co maximum sensitivity. 
Insert 455 Ke crystal m crystal socket. 
Adjust phase control of oscilloscope 
so that patterns overlap. 

4. Set MOD switch to “SWEEP”, 
Acust core of coil L-7 y.o that 453 
ke marker appears m the center of 
the trace, as shown in Figure 36, 
The marker will be qiute broad, as 
shown. Heduce mirker size by setting 
XTAL OSC switch to “LO” 

5 Remove 455 ke erystal from erys- 
tal socket, and insert 10% Me crystal 
Set the Hange Switeh ta “107 MC 
SWEEP” Adjust core of coi] L-8 so 
that 107 Mec marker ts iu center of 
trace. as shown in Figure 37 * 


*Hfomastrument wo ohadhy misalamed, acdditret core Pally counters; heise thom clockwise undil 


AnaT Ker seperereres 


«dz 


Flgvre 37 10.7 Mc Swoop Trace 
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